Gaba-benzodiazepine receptor complex in brain oxidative metabolism regulation.
This study investigated the impact of modulating the gamma-aminobutyric acid(A) (GABA)(A)-benzodiazepine receptor complex activity on the rat frontal cortex slices oxygen consumption (QO(2)), polarographically determined using the biological oxygen monitor. Throughout the study, diazepam, flumazenil and picrotoxin were administered i.p. 30 min before sacrificing animals and obtaining slice preparations, while GABA was added directly into the medium in the reaction chamber. GABA decreased QO(2) in concentrations of 5 x 10(-4), 10(-2) and 5 x 10(-2)mol l(-1), while 10(-5) and 10(-6)mol l(-1) GABA had no effect, as well as diazepam, flumazenil and picrotoxin. All diazepam doses (1, 2.5 and 5 mg kg(-1)) increased action of 5 x 10(-4)mol l(-1) GABA, whereas 2.5 mg kg(-1) dose amplified the effect of 10(-6)mol l(-1) GABA. Flumazenil and picrotoxin (5 mg kg(-1) both) blocked diazepam's effects. Flumazenil augmented 10(-6)mol l(-1) GABA effects, while picrotoxin and flumazenil abolished the effects of 5 x 10(-4)mol l(-1) GABA. To our knowledge, this is the first study to examine the influence of modulation of GABA(A)-benzodiazepine receptor function on cerebral metabolism of oxygen in in vitro settings. The results are in accordance with those obtained in numerous in vivo studies, pointing to the moderate level of influence of GABA(A)-benzodiazepine receptor complex on QO(2) regulation.